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DEPARTMENT OF INDUSTRY, 
LABOUR AND SOCIAL WELFARE 

Industry Branch 

Industrial Property Department 

No. 387342 

KINGDOM OF BELGIUM 
PATENT 

The Minister of Industry, Labour and Social Welfare, 
In view of the law of May 24, 1854; 

In view of the Convention of the Union for the Protection of Industrial Property; 
In view of the protocol drafted on March 23, 1932, at 12: (illegible) p.m., at the 
Registry of the Provincial Government of Antwerp; 

RESOLVES AS FOLLOWS: 

Section 1 : A patent for a low-pressure diaphragm regulator is hereby issued to 
Bamag-Meguin A.G., of 10/17 Reuchlinstrasse, Berlin N.W. 87 (Germany), 
represented by Mr. J. Gevers, in Antwerp. The company states that it filed an 
initial patent application in Germany on February 4, 1932. 

Section 2: This patent is being issued to the said company without any prior 
examination, at its risks and perils, without any guarantee of the reality, novelty or 
merit of the invention, or of the accuracy of the description, and without any 
prejudice to third-party rights. 

One of the copies of the invention's specification (specification and diagrams) 
signed and filed in support of its patent application will be attached to this 
Ministerial Order. 

Brussels, April 30, 1932. 

Per the Minister and by delegation: 
Director-General of Industry 
(signed) 
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DEPARTMENT OF INDUSTRY, 
LABOUR AND SOCIAL WELFARE 

KINGDOM OF BELGIUM 
PATENT No. 387342 1 

APPLICATION FILED ON MARCH 23, 1932 

Seen for attachment to the Ministerial Order of April 30, 1932 

Per the Minister and by Delegation 
Director-General of Industry 
(signed) 

(stamp: Department of Industry, Labour and Social Security - March 29, 1932 - 
Patents) 

SPECIFICATION 

Filed in support of a patent application submitted by: 

Company name: Bamag-Meguin A.G., in Berlin N.W. 87 (Germany) 
Reuchlinstrasse, 10/17, 

For: 

"Low-pressure diaphragm regulator" 

Patent application priority filed in Germany on February 4, 1932. 

The diaphragm of regulators for adjusting gas or low-pressure vapour pressures, 
of about 100 m/m of water, are generally made of leather, impregnated cloth or 
another similar flexible material. 

When regulators with these types of diaphragms are installed in enclosures 
exposed to primarily high temperatures, such as lanterns, there is reason to fear 
that these diaphragms may deteriorate if special care is not taken to cool the 
regulator. A regulator with such diaphragms is also ill-suited for installation in 
inhabited areas, because, when the diaphragm ceases to be impervious, gas 
leaks may occur. Therefore, the regulator must be equipped with special devices 
to prevent these leaks should the diaphragm cease to be impervious. This 
invention makes it possible to overcome the inconveniences of regulators with 
cloth diaphragms, by equipping the regulator with metal diaphragms. However, 



1 Translator's note: This number and a set of initials appear at the top of every subsequent page. 
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in most cases, this means cannot be used because the metal diaphragm lift, at 
least when one does not want to build ill-suited regulators that cannot, for 
example, be inserted in lanterns, is too small, the diaphragm does not have 
sufficient elasticity and requires, in order to be deformed, excessive force, such 
that these diaphragms cannot be used for low pressures. 

Nevertheless, in order to be able to use metal diaphragms as the main adjusting 
element despite the weak deformation forces, all stiffening is avoided, according 
to the invention, and the tensions are neutralized. What occurs, as experiments 
have shown, when diaphragms made preferably of very thin cloth are inserted, is 
the danger of the risk of producing tensions that are distributed throughout the 
entire surface of the diaphragm and reduce its elasticity. This therefore led us to 
configure a specific version of the diaphragm that safely prevents the tensile 
forces that occur at the root surfaces from being supported by the rest of the 
diaphragm surface, which may be described as a working surface, and which 
must not, according to the invention, have any stiffening, i.e. it must be smooth. 
This result is obtained by separating the mounting or anchorage surfaces used 
for adjustment or as working surfaces, by means of a recess, groove or the like. 
One may, for example, arrange the working surface, which is flat, slightly domed 
or similarly formed, on a plane other than the mounting surfaces, i.e. either above 
or below. The vertical or similar oblique links between the attachment plane and 
the working plane, protect, in this way, the working surfaces from being 
influenced by tensions within the mounting surface. 

The metals, for example brass or a similar material, that may be used for the 
diaphragms of such regulators and which are best suited for adjusting the 
pressure of carbon dioxide coming from gas plants, may be easily attacked by 
chemical components in the gas. We have, therefore, anticipated covering the 
surface in contact with the gas or even the entire diaphragm with a Bakelite 
coating. 

The ability to adjust a metal diaphragm is, however, affected by the fact that the 
upstream pressure acts on the tapered valve and that, afterwards, pressure 
occurs that reacts against the balancing of the tapered valve. For a determined 
amount of upstream pressure, the discharge pressure acting on the diaphragm 
surface, in addition to the upstream pressure acting on the tapered valve surface, 
will be greater than the diaphragm load needed for the adjustment. This results in 
a closure of the valve and subsequently a drop in discharge pressure. 

This is particularly unfortunate when it is necessary to have relatively large 
amounts of gas pass through the valve and when particularly large valve sizes 
must be chosen. 
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This inconvenience is avoided, according to the invention, by replacing the 
weight normally used as a diaphragm load with a spring with the necessary 
strength, whose dimensions are chosen so that variations in its resistance when 
it is flattened increase more or less in the same proportions as the discharge 
pressure reacting against it when the upstream pressure is increased. In 
choosing this dimension, the diaphragm always remains well balanced despite 
the increase in upstream pressure and there is no decrease in the adjusted 
discharge pressure. Including a spring has, moreover, great advantages. The 
load may occur by applying a more or less strong load on the compression spring, 
which may be obtained using very simple means such as a threaded cap or 
similar object. The costly and time-consuming need to install and remove 
compression weights is thus eliminated, thereby making using the regulator 
considerably easier. 

As already seen, when compression springs are used instead of weights with 
metal diaphragms, the valve pin may no longer work at an exact right angle to the 
diaphragm attachment plane. The tapered valve can then rest on only one side 
on its seat, which considerably affects the adjustment. 

According to the invention, the tapered valve is then connected by suspension to 
the pin. This pin is hollow and the tapered valve rests on a branch, the free end 
of which contains a ball. This ball is lodged in the pin's hollow space in such a 
way that the cone sways a bit and is able to align itself on its seat without the 
tapered valve having any play in the vertical direction. The valve pin can be 
installed through the space left above the diaphragm for adjusting the stroke of 
the tapered valve. 

The attached drawing illustrates an example of a configuration of the invention 
with low pressure. 

Figure 1 is a cross-section of the regulator and figure 2 is a bottom view. 
The regulator consists of the following main parts: 

A lower part [1], an assembly part [2] and an upper part [3] with the threaded cap 
[4]. There is a mounting surface [8] between the lower part [1] and a locking ring 
[1 1], to which the actual metal diaphragm [5] is connected. The middle part of this 
diaphragm [5] is tightly screwed by a pin [6] on a bearing piece [7], which 
provides the diaphragm in [9] a second mounting surface. The two mounting 
surfaces [8] and [9] are, as seen in the drawing, shifted in relation to the working 
surface [10] of the diaphragm [5]. This surface is lower, here, than the said 
surfaces [8] and [9]. In order to load the diaphragm, a compression spring [13] is 
used, which is, here, comprised of a coil spring that leans, on one hand, against 
the threaded pin [6] and, on the other hand, against the threaded cap [4]. The 
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upper part of the pin [6] that connects the diaphragm to the bearing piece [7] is 
tapered and the tapered surface is used to guide the coil spring [13]. The other 
guide is comprised of a projection [12] dug into the threaded cap. The spring's 
dimension is chosen so that its resistance to flattening will increase, as stated at 
the beginning, with the same ratio as the pressure stress acting against it when 
the upstream pressure increases. The load is adjusted by screwing or 
unscrewing the threaded cap [4]. The pin [6] is hollow and has, on its lower end, 
a pierced bottom in its middle section and can be closed at the top end by a 
screw [14]. A coil spring [15] is located in this pin. On this spring rests the ball [16] 
of the valve pin [1 7], at the lower end of which the tapered valve [1 8] is solidly 
attached. This tapered valve's lift is adjustable by rotating the screw [14]. The 
plug [19] closes the lower housing, and the inlet and outlet ducts [20] and [21], as 
well as the gas inlet and outlet channels [22] and [23] are built in piece [2]. Two 
other openings that can be closed by plugs [24] and [25] are also built into the 
fitting [2]. These openings enable the high pressure and low pressure to come 
into contact with the atmosphere in such a way that monometers to measure the 
pressure can be fitted thereto by removing the plugs. 

(hand-written text: addition of 2 words approved [initialled]) 

SUMMARY 

This invention deals with a low-pressure diaphragm regulator and involves the 
following main features either separately or in combination. 

1 . The main adjustment element is comprised of a metal membrane, the 
mounting or anchorage surfaces of which are shifted in relation to the working 
surfaces. 

2. The working surface is smooth. 

3. It is covered with a Bakelite or similar coating. 

4. The load is provided by an adjustable spring whose increase in resistance 
is roughly proportional to the upstream pressure acting on the seat. 

5. The body of the tapered valve is assembled so as to swing in relation to 
the diaphragm, without vertical play. 

6. The connection of the tapered valve's body to the diaphragm is accessible 
through the space located above the diaphragm. 
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7. The tapered valve is suspended from a spring located in a closed space in 
the upper part by means of an adjustable screw. This space is located in the 
valve pin connected to the membrane. 

(illegible) March 23, 1932 
(illegible) of Bamag-Meguin A.G. 
(illegible) of Jacques Gevers 
(signed) 

(two diagrams) 
Figure 1 

Figure 2 

(stamp) 

Department of Industry, Labour and Social Security 

March 29, 1932 

Patents 

(illegible) March 23, 1932 
(illegible) of Bamag-Meguin A.G. 
(illegible) of Jacques Gevers 
(signed) 
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AFFIDAVIT 



I, Florinda Lages, translator for ALL LANGUAGES LTD, of Toronto, in the Province of 
Ontario, make oath and say: 

1 . I understand both the French and the English languages; 

2. I have carefully compared the annexed translation from French into English with 
Patent No. 387342; and 

3. The said translation, done by me, is, to the best of my knowledge and ability, a 
true and correct translation of the said document in every respect. 

SWORN before me at the City of ) 




A Notary Public in and for the 
Province of Ontario. 



MAURICE PENZO, Notary Public, City 
of Toronto, limited to the attestation of 
instruments and the taking of affidavits, 
for All Languages Ltd. 

Expires December 12, 2004. 
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MINISTERS 
de 

INDUSTRIE, du TRAVAIL ct 
<ie la PR£ VOYANCE SOC1ALE 

Direction QiaSrale de Vlndustrlc 



SERVICE 

OE LA PROPRl£T£ INDUSTR1ELLE 



ROYAUME DE BELG1QUE 




BREVET D1NVENTION 



Le Ministre de Industrie, du Travail et de la Pr6voyance Sociaie, 

Vu la loi du 24 mai 185.4: 

Vu la convention d'anion pour 'la protection de la propriety indusirielle ; 

Va le prods-verbal dress* le v^^sLdzZ 19 aj(jLhj££., 

aa Greffe da Gouvernemenl provincial da Br a ban t ^a^- dZ^z^^t^f J 



ARR&TE 



Article 1". — // est dttivri cu.. 




un brevet d' invention pour ; ^Sojs^^c^u^^^^ -<*^i23zL&*+ 



7* 



s 



i 



..declare' 



faisanl Vobjel d f une premiere demande de brevet qu'^&n^^L:..* 
avoir diposie -*u*^d2J&^ 



E Article 2. — Ct brevet lai est de'liore' sans examen prialable, a ses risques 

I el pirils, sans garanlie soil de la rialii.6, de la nouveaule ou du miriie de I'invenlion, 



soil de V exactitude de la description, el sans prejudice du droit des tiers, 

Aa prisenl arrili demetirera joint un des doubles de la specification de 1'inven- 
hon (me'moire descriplif et dessins) signis par I'inUresseS et deposes a I'appui de 
iS sa demande de brevet. 



a 



Bruxelles, le i^^^t^jZ t9$Z. 

Pour It Ministre et par delegation : 

Le Direcleur General de 1' Industrie : 



9 




«1K1SI£8£ 0£ INDUSTRIE. 

DC JR4VAIL Z7 
0£ LI /»a^VOYA'«Ci SOJIALE" 




R 0 Y AUME DE gEtg j Qjj f 
BREVET D'iNVENTWf.K5„?.?„ 7 ^.4 2 



\ DEMAM0E Q#0-8.£E U 2.1.U1. 1932 

V'U PouRfrRtmExntmtit rnvkxiiov J.(UY S J932 

POUR L£ Mlwi'TR'E & PAR.D£LE3;ATK)H 
LEDisecTEiik sti&kjii x t'm&ssr^ic 




M S JIO I AS DBSCHlJfTIP 

depose a l'appui d'une demands de 
3 H IS Y B I W 1 I if V E E I I 0 fi 
fotmee par : 

Society dite: Bamag-iiaguin A.G., a Berlin S.W.87 (Allemagne) 
Eeuchlinstrasse,IO/l7, ' 

pour : 

"Regulat-eur a mambrane pour bas3e pression". 
Priorite da la demanda de brevet depmsee en illemagne la * 
furrier 1932. 

lea membranes de regulaxeurs pour la reglage das pressions 
de gaz ou vapeux a basse press! on telle que 100 m/m d'eau an- 
Tiron.sont en general constitutes en cuir, en t oile impregaee 
ou autre corps fleziule analogue. 

lorsque i'.od tostalie das regulators avac de tslles mem- 
branes dans das enceintaa ou r&gnent des temperatures elavees 
par esample des lantarnas, il y a lieu da craindre que c as 
membranes sa deteriorent lorsque !•« ne prend pas de precau- 
tions particuliares ^our la ref r oidissement du regulataur. U n 
r^ulateur avac de telles membranes ocmvieat ausii mal pour 
!• installation dans las locaux haoites, car, lorsque la membrane 
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casse d'etre etaach^-, on p*ut craindra dos cchappemeu'ss 
tl-'isz. II faut done ecfjiDirisr le re&ulateur avec dss dispositifs 
speciaux p our empScher ces tchappemants dans 1? cas o\ 1& m-vm- 
brana devient nan etancha. La presents invention parmet d'-ivi- 
trX les incGa7eni6n.ts.des re^ulateur s «. membranes en tissrs, 
en nunissant le re^ulateur de membranes en metal. Dans It. plu- 
part das cas, on ns peut g expend ant employer ce mo yen pare- que 
la levee de la membrane me talliquo , tou t an mc'ins lorsqu'on ne 
veut pas censtruire des re^ulataurs mal c cmracde s qui as our- 
raient p^r exc-unpl?; nnllement etre intro'duits dans day Iwiter- 
aas, est trop petite, la membrane elle-mSme est trc^ faiolcment 

elastique et necsssite ,pour su dexormation , de s efxorts trop 
grands, de scrte que de telles membranes ns peuvent etre utili- 
ses s pour les faibles pressions. 

Pour ne*J:jamoins pouvoir employer comme element principal 
de rgglage des membranes metalliques mol^re les faibles efforts 
d<- deformation, on evite suivant 1» invention tout raidis sement 
et l'cn neutralise les tensions. A in si qua das experiences 
l'cnt m autre, il se produit, lorsque 1 ■ on encastre les membra- 
nes constituees de preference de tola tres mince, le danger 
que l f on risque de produire dea tensions qui se repartissent 
dans toute la surface de la membrane et diminuent son elastic 
cite. On a ete ainsi conduit k una realisation particular e 
de la membrane qui permet d f eviter avec pleine securite que les 
forces de tension so produisaht a ux .surfaces d 1 ancastrement,ne 
soient support ees par le reste de la surface de membrane que 
l'on peut designer comrae surface de travail et qui doit,sui- 
vant 1' invention, ne comporter aucun r aidis*ement c'ast-a-diro 
etrs lisse. O n cotient c e resultat en ssparant las surfaces 
de fixation ou d'ancrage- des surfaces servant au reglage cu 
surfaces de travail -t ceci.au mopm. d'uri deer ochamant^ainure 
ou .aaaXogua;;* on.:; peut pax eximple' disposer la surface de tra- 
vail .' qui: est ^lane qu lege'rement. bcmbe.e- ou coafarntfe de maniere 
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analogue. dans un autre plan que 1„ surfaces de fixation, 
soit au-dessus 80 it en d 9S8 ou S . L es liaisons obliques vsrtica- 
les ou analogs antra le plan 'da fixation at le plan de tra- 
vail protegent ai u3 i ^ lea surfaces de travail centre In- 
fluence dea tensions regnant dans la surface da fixation. 

Los metaux.par example le laiton ou anal utilities 
P«ur dea Irenes de tels restaurs at qui 0<BTlMU i B f plus 
particulierement pour le reglag* de la preset 4 e gas carbc- 
nique provenant des usines a BM peuvsnt faoi^nt Str* ^ 
aues par les ometitnants chindques du fcaz . to a i0Q5 ^ 
de recouvrir la surface aouMae au ga2 ou mens la membrane 
touts aatiere par m re^tement en baxelite. 

La faculta de reglage d'une membrane metalliqne eat eapen- 
dant affectee par i. fait que sur la iflBjM6 . COai que a- it d'un 
cote la preset en amont at que par suite regne una nression 
aui reagit eootre Lequilibr^e de la soupape- ooniqua. .our une 
valeur d.texmin.e de la pre flsioil m maat>1& ^ asion ^ 
Pement qui agit sur la surface de membrane « Plus de la 
sionen amont aglssant sur la surface de la soupape 
sera plus grande que la charge de la membrane neceesaire pour 
.le r.glage. Ceci a pour consequence une feature da 

qui se traduit par uae chute da la vr aB ^ m 

ue xa preBsxan d' dehappement. 

sioa. 4. la-tiotfUteemmt Brands. 

ir: T ott * ia ,otoe ■—■-.«« «—« . 
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reste toujour s bien eguilibree mulyrd 1' augmentation da la 
pression en smart et il ne Be produit pas ia diminution a,- 
la pressim d'echa.ypement reglee. La provision dr. r assort pre- 
sents sn outre de gros avantsfe-a^la charge pent se faire en 
. bandant plus on moins fort la ressort de pres^ion.oe qui p 9U t 
Stre obtenu par des moyene trfes siraplee tola tjue cciffe fii e - 
tee cu analogue- On eupprime ainei 1, jo« et le retrait 
oofitaur et longs des poids de abatement. 1'emploi du regnlateur 
est ainsi ocn side rab lenient Simplified 

ainsi sn'on-l-n. constat*, n pent s, prcduire (J ue,lcrsou' 
on emploie des ressorta de chargeaent au lieu de poids avee 
dee memories aetallianes, la bro ohe de soupape ne travail i 9 
Plus exaetement I. angle droit av*c le plan de fixation de la 
membrane. La soupape coui,ne pent alors venix appnyer d-un sem 
• c.Ste snr sm siege, ce aui nuit c onsiderablernant an re C lag a . 
"ui^nt.l. invention, la «oupa^ coni^e est par av ±* 
couple, par suspension a la broohe. O e tto brocne 9at oraRu . at 
1, so,A, coaiyue repose sur nne branch* dont 1-extremite ll 
ore porte une bille. o.tf uille ast lo.ee dan, Lespace crevoc 

la broohe, de maniere c,ue 1, cone oscille d-uue certain 
titc et puissa ee Oentrar „, 3Qa sifege 3aaB ^ ^ g w ^ 
ooniaue ait da jev a*, 3 ie S9U3 Vertlc ^. „ u ^ m ^ ^ 
1* oroche de aoupape est aoo^ ibl<; par i-eapae. M4 
a. la ,oubran*.„our pouvoir re.ler la ccurs, de la .oupa. aoai- 

^ d?88i& MBMtd B ' Catra - m Koa ., ,„ 

Nation dU'Wlm pour basse pr,: Siiicc . 

* a fi c-^re 1 est un-j ecu,-, par v, .... 
a un plan par r :a dsssous. 

.-r^ula^r^t constitue des par tias prinoipales 

■ van t'daf: '. ■ 
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Une partie iafdrieure 1, une piece d'assemola B e K et 
one piece superieure a avec la coif fa filets 4. Untr* la 
partie inferieure l et une bague da sarrafc* 11 est disuse 
une surface de fixation 8 a laguelle est reliee la membrane 
metalligue 5 proprement ait.. La partie medians de oette man- 
brane 5 est 7issee fixement par une broche 5 sur une piece 
d'appui 7, oe qui' assure a la membrane en 9 una deuxieme sur- 
face de fixation, lee deux surfaces de fixation 8 et J 8Cil t, 
ainsi qudon le voit au dessin, deportees par report U la sur- 
face de travail 10 de la membrane 5. j e tta surface est ici 
Plus bas.e gue les dites surfaces 8rt *. rour charter la „*■ . 
brane on emploie un re ssort de charge I^ui est ici oowtitm. 
par un ressort a boudin s-ap^uyant d-une part centre la broche 
filetee 6 e t d'autre part contra la coiffe filetee 4. 1, bro„ 
cbe 6 gui relie la membrane aveo la piece d'appui 7 «t. a la 
partie superieure, en forme conigue et l a surface oonije sert 
pour le guidage du ressort a ooudin lo. ..«t„ fcuide „ t 
oonstitue par una saillie la oreusee dans la coiffe fii e t sa . 
Xa d^ i ie ^ itmntaUon ^ 

sa resxstanceVcroisse.ainsi qu-ii a iu expose au debut.dans 
le mame rapport gue 1'effort de pres aioa ^ ^ C0atr9 ^ 
loregue la pressioa en amant augments. Le reglage de lachaxge 
se fait en viesant ou m devissant la coiffe filet* 4. La bro- 
che e est or ease, elle presante, a sa partie inferieure, un fond 
Perce en- sen milieu et pent Stre fermee^ la partie superieure 
,ar une vis 14. , l^terieur de oette brocbe est disposes un 
ressort a boudin 15. Sur ,e ressort repose la o illa U 4e la 
broche de soupape 17 a Laxtremite inferieure de laguelle est 
fi*ee solidemant la saupape oonigue 18. La M . de 0ett9 . 

pspe conigue est reliable -n«-r T Q ^ 4. x : 

x-qgxaoie par la rotation de la vis 14. i e 

»«>« 19 i8rm . „ bSw toftrl9 „ a ^ 
l " 0a "" 22 "* ^ ^ 1 '— * - - ... ... A t, 



sou- 



qw 
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piece de rao cor dement 2 sofct ea outre prdvues deux autre s 
0u.Tsrtur.3s qui peuveat etre fermees par les bouchons 24 ©t io. 
Pes ouvertures. font commv.niquer la hauto pressiou et la basse 
preSoiaa avee 1* attaosphere^ de sorte , que 1 ' on p eut , en re tir oat 
les b ouch oris, y adapter des manometres o cur la me sure de la 
pression. 

R £ 3 U E , 

L 1 in vent ion a 13 our objet un re£ulate\-<r a membrane ±> cur 
basse pression et porte air les principales caracter istitfaes 
su i vaat g s jjr i se 3 b c : par ement ou sn c ooi b i nai a oa • 

1°) L 1 element principal dc rc&la^a eat e'aistitucs par u a a 
membrane metallique dont les surfaces de fixation ou d'ancru^e 
sent decalees par rapport aux surfaces de travail. 

L°) j-a surface de travail est lisse. 

3°) -lie est recouverte d'un revStarnent en oalcelite or: 
analogue. 

4°) La charge est assure.? par un res-sort reliable* dent 
l'acrois sera eat de resistance jst sen si u lemnt proportional 
i.-. la pr«saion en tuaoat i^issaut sur le aie f ,e. 

->°) j-e corps da Boupaps ooniouo est mcnte usuillant :iar 
rapport u la membrane sans ja* en direction vertical©. 

6°) La liaison dr. corps de scu-.-apo coni.jue avec 1 a membra- 
ne est accessible par I'espac* menace an- das an s de la membrane. 

7°) la ai upape conique est suapendue a un resaort digest 
duns un*«suao* fer:ad ^ lfc par tie sup-Srieure au mo yen d'una vis 
reglable,cet aspaoe etant menace dans la broohe de soupaip,, ra- 



lie'q a la iiieaibxaoe..- . 




